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Public mass shootings are relatively rare occurrences in the United States. As such, focusing on individual-level factors to develop 
a prevention framework is ill-advised. However, starting with veterans, as an overrepresented group of offenders, may be an 
important step to determining and developing policies that work to prevent mass shootings. The Veteran’s Administration (VA) 
is the largest employer of social workers in the United States and employs more than 15,000 master’s level social work 
professionals. Policy and training changes made to the VA system have the potential to begin reducing incidents of public mass 
shootings. The purpose of this study was to determine whether veteran-status or the phenomenon of leakage influences the number 
of casualties in public mass shootings. Further, a renewed call-to-action is issued for social workers engaged with veterans, military 
personnel, and their families. A negative binomial regression analysis was utilized to examine 168 public mass shootings events 
in the United States from 1966 until 2019. While veteran status was not associated with increased casualty this does not 
underscore the importance of policy changes that limit access to firearms for high-risk people. Further, because leakage was 
statistically significant in explaining casualty rates in mass shootings additional training related to duty to warn may be necessary 
for social workers engaged in therapeutic relationships with veterans, military personnel, and their families. The results of the 
negative binomial regression offer insights into what effective policy interventions may look like to reduce mass shootings.   
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INTRODUCTION 
 

The United States Department of Veterans Affairs (2021) is the largest single employer of master’s 
prepared social work professions in the United States. Recent estimates suggest that more than 15,000 social 
workers are employed by the VA (U.S. Department of Veterans Affairs, 2021). These social workers provide 
services to military personnel, veterans, and their families in areas such as education, child welfare, domestic 
violence, substance misuse, and mental health (Savitsky et al., 2009). Social workers engaged in the mental 
health treatment of veterans are responsible for providing confidential and evidence-informed treatments. 
Likewise, these social workers are tasked with informing the proper authorities if a threat of harm is indicated 
in a confidential setting.  
 

The Department of Veterans Affairs estimates that approximately 19 million veterans live in the 
United States, making up nearly 7% of the total population (National Center for Veterans Analysis and 
Statistics, 2022). Among Iraq and Afghanistan veterans, it is estimated that almost 40% have been diagnosed 
with a mental health condition (Seal et al., 2009). This number is nearly double that of the general population 
(National Alliance on Mental Illness, 2020). In addition to having higher than average rates of mental health 
issues (Fortney et al., 2016), veterans have also been found to be overrepresented as perpetrators of public 
mass shootings (Peterson & Densley, 2019). While there is no detailed data on the prevalence rates of veteran 
offenders informing social workers of their intent to harm others, it has been established that reporting 
concerning behaviors and statements to law enforcement produces hesitancy in many, even when they are 
overtly present (Silver et al., 2018). This informed intent, intentional or unintentional, is called leakage 
(O’Toole, 2000). A premeditation behavior often occurring in the advanced planning stages of an attack 
(Lankford & Silver, 2020), leakage appears to be a common feature of mass murderers (Hempel et al., 1999).  
 

Despite the serious, negative consequences of public mass shootings (APA, 2019) and a 2019 call to 
action to end gun violence issued by the National Association of Social Workers (Lanyi et al., 2019), social 
workers often lack the proper training to screen for access to firearms. They may subsequently miss 
opportunities to identify and report potential public mass shooting events that have been leaked to them 
(Slovak et al., 2008). Likewise, leakage has been previously connected to military status, despite these 
populations often being tasked with maintaining secrecy and confidentiality in their work. For example, 
research suggests that currently enlisted military personnel (Lankford et al., 2019) and veterans (Collins & 
Clark, 2021) have engaged in leakage behavior prior to episodes of gun violence. 
 

Previous public mass shooting research has aided the public, and researchers deepen their 
understanding of offenders. For example, we know that public mass shooters with documented mental health 
conditions produce deadlier attacks, especially when coupled with an assault-style rifle (Silva & Greene-
Colozzi, 2021a). However, questions related to lethality and social workers' role as behavioral health providers 
to veterans remain. The following research question guided the current study: does leakage and/or veteran 
status influence the number of casualties in a public mass shooting event? Additionally, a renewed call-to-
action for social workers engaged with military personnel, veterans, and their families is issued with strategies 
for screening for access to firearms included. 

 
Background 
 
 The current study defines a public mass shooting as one that includes four or more people being 
killed (Federal Bureau of Investigation (FBI), 2018; Peterson & Densley, 2019). This conservative definition 
of a public mass shooting is also leveraged by Peterson and Densley (2019) in their data, which has been 
analyzed for this study. However, it is important to note that there is no widescale agreement nor a uniform 
definition of what constitutes a public mass shooting. Likewise, until an agreement can be reached on what 
constitutes a mass shooting, we cannot truly solve the problem (Schildkraut, 2021).  
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 Protocols and training opportunities should be leveraged to educate social workers engaged with 
military personnel and veterans, given their overrepresentation in the public mass shooting offender data 
(Collins & Clark, 2021; Lankford et al., 2019). These opportunities should expand upon what is already known 
about common offender characteristics. For example, offenders most often identify as white, are 
overwhelmingly male, and have an average age of 33.2 years (Schildkraut, 2021). However, this knowledge 
alone will neither prevent public mass shootings nor compel social workers to act on leakage threats.  
 

Understanding threats of leakage, as well as the seriousness of the role military personnel and veterans 
may play in public mass shootings, combined with tangible next steps for social workers, is important to 
reducing public mass shootings and linking vulnerable military personnel and veterans with proper services. 
The following literature review will address common demographic characteristics of public mass shooting 
offenders and the phenomenon of leakage to aid social work practitioners working with military personnel, 
veterans, and their families in identifying possible individuals at high risk for committing a public mass 
shooting.  

 
DEMOGRAPHIC CHARACTERISTICS 

 
As stated previously, offenders often identify as white males (Schildkraut, 2021). These details are 

unsurprising, given that, according to the Department of Defense (2021), white men make up the majority of 
active-duty service members. Indeed, recent estimates indicate that of the more than 1.3 million active-duty 
military personnel, 82.8% identify as male, and 68.9% identify as white (Department of Defense, 2021). 
Further, most active-duty service members are 25 years old or younger (Department of Defense, 2021). 
Therefore, the likelihood of one of the more than 15,000 social workers employed by the VA working with 
this demographic is high (U.S. Department of Veterans Affairs, 2021). 
 

Military History 
 

In terms of public mass shootings, previous studies have examined differences between blue- and 
white-collar perpetrators (Peterson & Densley, 2019; Silva, 2019; Silva & Greene-Colozzi, 2019), as well as 
employed and unemployed shooters (Lankford et al., 2021; Pah et al., 2017). While previous research has 
included military history as a variable of interest (Silva, 2021; Silva & Greene-Colozzi, 2021b), there is a dearth 
of research exploring an association been a specific occupation (e.g., military) and rates of casualty in public 
mass shootings. Like other professions charged with protecting the public, military personnel and veterans 
often undergo advanced tactical skills training as a condition of their employment. Given the nature of their 
work, it is unsurprising that their propensity to own firearms is greater than that of the general population 
(Anestis & Capron, 2016; Hepburn et al., 2007; Khazem et al., 2015). Increased access to firearms may 
contribute to greater lethality in public mass shootings, as motivated offenders have less effort to exert to 
obtain their preferred means (Lankford & Silver, 2020).  
 

Age  
 

Previous research has further found that older perpetrators often shoot fewer victims than their 
younger counterparts (Blair et al., 2020). Likewise, most mass shooters fall between 20 and 39 years old 
(Schildkraut, 2021). Among active-duty military service members, more than 600,000 are 25 years old or 
younger (Department of Defense, 2021). 

 

Leakage 
 
Coined by O’Toole (2000), leakage refers to the intentional or unintentional disclosure of an 

offender’s plan to another person, either in person or through written communication. Leakage has 
historically occurred through written communications (e.g., letters, journal entries) and direct communication 
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with others (Meloy & O’Toole, 2011). Moreover, directly communicating statements to friends and family 
remains the most prevalent form of leakage (Silver et al., 2018), whether in person or through the internet on 
various social media platforms.  

 
Behaviorally, leakage is a premeditation behavior that often occurs in the advanced planning stages 

of an attack (Lankford & Silver, 2020). Interestingly, leakage has previously been connected to military history, 
despite these populations often being tasked with maintaining secrecy and confidentiality in their work. For 
example, research suggests that currently enlisted military personnel (Lankford et al., 2019) and veterans 
(Collins & Clark, 2021) have engaged in leakage behavior prior to episodes of gun violence. 

 
Leakage is among the most important clues that precede an act of targeted violence (Dudenhoefer et 

al., 2021; O’Toole, 2000). When leakage is shared with law enforcement or other official entities, public mass 
shootings are preventable (Daniels et al., 2007; Lankford et al., 2019; Madfis, 2020; Sarteschi, 2016; Stallings 
& Hall, 2019). However, those who learn of leakage threats are often hesitant to report this information, even 
when there is a clear and present danger (Silver et al., 2018).  

 
In theory, social workers in a post-Tarasoff world feel an obligation to warn third parties of potential 

threats (Kagle & Kopels, 1994); however, this is far less common in practice. Social workers are not a 
homogenous group, and some social workers value the protection of human life more than client 
confidentiality or client autonomy (Dolgoff et al., 2012). Likewise, some social workers argue that client 
autonomy must always be preserved (Barsky, 2019; Reamer, 2018). In most circumstances, the default 
heuristic is to do nothing (Gigerenzer, 2008). Unsurprisingly, social workers faced with these challenging 
decisions often fail to act. Leakage is included in the current study due to its importance in the literature on 
targeted violence (e.g., mass shootings, lone actor terrorism), prevalence among offenders, and its connection 
to previous research on military personnel and veterans.  

 

CURRENT STUDY 
 
This study attempts to make several new contributions to the field of forensic social work. First, 

although leakage is known to be common among offenders of public mass shooting events, it is yet unclear 
if there is any relation between leakage as a premeditation behavior, veteran/military status, and casualties 
in public mass shootings. This study will provide insight into over 40 years’ worth of public mass shooting 
data to determine if leakage impacts casualty rates of public mass shootings. Second, this study will examine 
whether veteran offenders of public mass shootings produce more casualties because of their advanced 
tactical skills training.  

 
 Lastly, the study will use a negative binomial regression to test the effects of leakage and veteran 
status on the number of public mass shooting casualties across the United States. Negative binomial 
regression is the appropriate method for count data and is the suggested method for over-dispersed outcome 
variables which may have many zeros at one end and outliers at the other end (Zwilling, 2013).  
 

Dataset 
 

Data for the current study were drawn from The Violence Project’s database of mass shooters. This 
database operationalizes a public mass shooting as one involving four or more people being killed in a public 
space. These attacks must consist of three elements: (1) involvement of a firearm, (2) appeared to have struck 
random strangers or bystanders and not only specific, and (3) not occurred in a private or domestic setting 
or been primarily gang-related, drive-by shootings, hostage taking events, or armed robberies (Kelly, 2012).  

 
The mass shooter database produced by TVP covers public mass shooting events from 1966 through 

2019. It includes data from open-source material such as government reports, media reports, and previous 
scholarship, as is the precedent in the study of mass shootings (Fox & Levin, 1994; Langman, 2009; Lankford 
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& Hakim, 2011).  

 
In addition to the above definition of a public mass shooter employed for case inclusion, only 

offenders who killed four or more victims were included in the current study. This four-fatality minimum 
corresponds with the definition employed by the FBI (2018). The current study also leverages a broader 
definition of lethality by including those injured in public mass shootings to determine an overall casualty 
count. Therefore, casualties in the context of the current study are the combined fatality and injured survivor 
totals. 

 
The resultant dataset included 168 public mass shooters who had combined casualties of four or 

more victims between 1966 and 2019.  
 

Limitations 
  

In their collection of publicly sourced data, TP relied upon sources that are limited, at best, and 
inaccurate, at worst. For example, TVP inaccurately captures the casualty count for the Las Vegas, Nevada, 
shooting excluded from the current study. This inaccuracy was not small either. In the dataset, the Las Vegas 
attack is noted as having 945 total casualties, whereas official reports put the actual count at 927, of which 
471 are firearm-related (Schildkraut, 2021). An inaccuracy such as this calls into question the accuracy of the 
data and the sources from which the data are derived.  

 
Due to the homogeneity of the sample, meaningful analyses of demographic variables, such as 

gender and race/ethnicity, could not be conducted. However, this also speaks to the overrepresentation of 
white men as offenders. Another limitation of the current study was the decision to aggregate casualties to 
include fatalities and injuries. Previous studies have taken the approach of analyzing rates of fatality and injury 
separately and together. Indeed, there is great value in analyzing the data in such a way. The decision to define 
casualties as aggregates of fatalities and injuries results from social work’s ethical commitment to the dignity 
and worth of a person (National Association of Social Workers, 2021). The risk for cases where many lives 
were impacted by injury, not death, to be delegitimized was too significant to divide cases. The current study 
sought to place an equal value on all lives impacted by public mass shootings.  

 
Lastly and importantly, emphasis must be placed on the fact that public mass shootings are rare. This 

is an unavoidable limitation for anyone engaged in research on public mass shootings. Prior studies have had 
samples of 9 (Newman & Fox, 2009) or 10 (Langman, 2009) offenders.  
 

Variable Description 
 

For the negative binomial regression of public mass shooters across the U.S., the dependent 
variable was the aggregate total number of victims injured and the total number of victims killed in public 
mass shootings for the entire study period (1966-2019). The independent variables came from TVP’s 
database of mass shooters and included age, veteran status, and leakage. 
 

RESULTS 
 

Descriptive statistics appear in Table 1. Complete data was available for 168 offenders. The average 
offender age was 33.63 years (Min=11; Max=70; SD=11.98). In cases where the offender was under the age 
of 18 years old (n = 7), the data were analyzed both with (n = 168) and without (n = 161), the youthful 
offenders, to examine any impact on the variables of interest. Likewise, the data were analyzed with (n = 
168) and without (n = 164) cases with more than one offender (n = 4). 
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Table 1. Demographic Characteristics 

 N % 

Gender  168 100% 

     Male 165 98.2 

     Female 3 1.8 

Race/Ethnicity 158 100% 

     White 89 56.3% 

     Black 34 21.5% 

     Latinx 14 8.9% 

     Asian 11 7% 

     Middle Eastern 7 4.4% 

     Native American 3 1.9% 

Military Service 168 100% 

     Yes 42 25% 

     No 121 72% 

     Join, did not complete 
training 

5 3% 

Service Branch 46 100% 

     Army 18 39.1% 

     Navy 9 19.6% 

     Air Force 4 8.7% 

     Marines 10 21.7% 

     Coast Guard 1 2.2% 

     National Guard 4 8.7% 

Leakage 168 100% 

     Yes 77 45.8% 

     No 91 54.2% 

 
Outliers were present upon visual inspection of the data. To determine the degree to which outliers 

impacted the data, leverage, DFBeta, and DFFit values were calculated. It was determined that one case, the 
2017 Las Vegas shooting, would be removed from the data, as it substantially skewed the analysis. The 
average casualty count for the remaining cases was 13.34. Upon removal of the outlier, the data remained 
over-dispersed (Skewness = 3.12; Kurtosis = 12.67). The assumption of homoscedasticity was violated after 
the regression standardized predicted value scatterplot was observed. Homoscedasticity is expected to be 
violated when one or more of the variables in the model are not normally distributed. The assumption of 
linearity appeared to have been met after a review of the scatterplot matrix. The assumption of independence 
also appeared to have been met (DW = 2.22), and autocorrelation was not problematic. The observed VIF 
and tolerance values in the coefficient’s tables were within acceptable limits, and multicollinearity was not 
problematic. 
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Table 2 presents the negative binomial regression results for the effects of age, veteran status, and 
leakage on public mass shooting casualties. Age and leakage were both significant predictors in the model. As 
offender age increases, overall lethality decreases (p = <.001, CI: -.025, -.007). Similarly, lethality is reduced (p 
= <.05, CI: -.570, -.003) in cases where leakage is not prospectively identified. The employment variable, 
military service, was not statistically significant in the model. There were no statistically meaningful 
differences in casualty rates when including youthful offenders or excluding cases with more than one 
offender. However, when youthful offenders were included in the analysis, the leakage variable was a slightly 
more powerful predictor of casualty rates. 
 
Table 2. Negative Binomial Regression Results1 
 
Parameter B S.E. Wald Statistic 

 
   95% CI 

 (Intercept) 2.90*** .248 137.02 (2.42, 3.39) 
Age -.016*** .005 11.40 (-.025, -.007) 
Leakage -.286* .145 3.92 (-.570, -.003) 

 Military Service -.159 .152 1.09 (-.458, .140) 

* p<.05, **p<.01, ***p<.001 
 

DISCUSSION 
 
The fact that veterans and military personnel, despite their advanced tactical skills and firearms 

training, do not produce more casualties in mass shootings should not underscore the reality that they are 
overrepresented among offenders. This evokes two questions – (1) why are veterans overrepresented in 
these events, and (2) what can be done to reduce their involvement?  

 
It is possible that given the large number of veterans with diagnosable mental health conditions 

(Fortney et al., 2016) that their involvement in public mass shootings should be unsurprising. Indeed, 
public mass shooters are commonly distinguishably different than other murderers in that they are 
commonly mentally ill (Ames, 2005; Duwe, 2007; Fox & Levin, 1994; Lankford & Hakim, 2011; Vossekuil 
et al., 2002). However, while mental illness can aggravate existing personal and professional problems, 
most people who are mentally ill are nonviolent (Metzl & MacLeish, 2013). Perhaps more common in 
veterans is an inability to form meaningful social connections due to their mental health concerns. In 
addition to being a potential impetus for resentment and hostility in a person, poor social connectivity is 
also a common characteristic of public mass shooters ((Langman, 2017; Newman et al., 2004). Military 
personnel and veterans often have enough social and behavioral problems to warrant evaluation and 
screening for threats of violence to themselves and others.  

 
Screening is at the heart of what can be done to begin reducing veteran and military personnel’s 

involvement in mass shootings. This population is known to be more likely to own firearms and to store 
them unsecured (Anestis & Capron, 2016; Hepburn et al., 2007; Khazem et al., 2015). This proximity and 
access may partially explain why veterans are overrepresented in offender data, as mass shootings rely on 
offenders having access to a gun. In general, access to firearms doubles the risk of homicide compared to 
those without such access (Anglemyer et al., 2014). Social workers have an opportunity to play a significant 
role in the screening and assessment of veterans and their access to firearms.  

 
Practical screening approaches should consider that the default heuristic is to do nothing 

(Gigerenzer, 2008). This means that training is required to educate social workers about their roles in 
reducing veterans’ firearm access in situational or developmental crises. Unfortunately, 75% of social 
workers have never received any formalized training on screening for access to lethal means such as 
firearms (Slovak et al., 2008). This is true of other professionals a veteran may work with within the VA 

 
1 Goodness of Fit Indices: Log Likelihood: -570.29, AIC: 1150.97, BIC: 1165.99 
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healthcare system. For example, nearly half of all clinical psychologists (Traylor et al., 2010), more than 
half of all psychiatrists (Price et al., 2007), and over 90% of emergency room physicians (Price et al., 2013) 
report never having received any formalized training on firearm safety and client counseling. 

 
While no universal mandate exists for safety screenings (Roszko et al., 2016), recommendations 

have been suggested for training providers (Simonetti & Brenner, 2019).  For example, discussions of 
firearms access in routine screenings and sessions have been suggested to help normalize these discussions 
by reducing the stigma associated with firearm ownership (Richards et al., 2021). Further, Simonetti and 
Brenner (2019) suggest training providers on the function of and terminology related to firearms and 
strategies for safe storage. Indeed, discussions related to safe storage increase the likelihood that such 
measures will be utilized and create a sustained culture of firearm safety (Anestis et al., 2021; Siegel & 
Rothman, 2016). 
 

Finally, training in motivational interviewing for social workers engaged with firearm-owning 
veterans has been suggested as both a rapport-building and behavioral change opportunity (Brenner, 
2019). Initially developed for patients experiencing ambivalence about substance misuse, motivational 
interviewing (MI) assesses a person’s motivation and readiness to change their behaviors (Miller & 
Rollnick, 2012). For many veterans, firearms are likely to be a big part of their lives and may be used for 
personal protection or recreation, depending on where they reside. It is understandable, then, that they 
may be hesitant to reduce their access to firearms. Social workers have a unique opportunity to work with 
these clients to elicit behavioral change, given that more than 15,000 are employed by the VA and actively 
working with veterans and their families (U.S. Department of Veterans Affairs, 2021). Further, social 
workers are likely to work with veterans, military personnel, and their families for months and years at a 
time and given that many public mass shootings are meticulously planned weeks and months in advance 
(Capellan & Jiao, 2019), this presents yet another opportunity for social workers to intervene.  
 

While training social workers to ask difficult questions about access to firearms is important, it 
cannot be the only solution. In some cases, a social worker intends to act on their duty to warn but has 
little to no knowledge of what comes next. In many states (e.g., California, Florida, Maryland, New York, 
etc.), a temporary civil process exists to disarm dangerous people from their firearms temporarily. The 
Extreme Risk Protection Order (ERPO) temporarily limits access to firearms and ammunition for people 
deemed “at-risk” (Frizzell & Chien, 2019). ERPO legislation exists state-by-state and may be implemented 
differently across states. However, in states with ERPO legislation, the legislation is effective. For example, 
the legislation has been cited in California as having potentially disarmed at least 21 “high-risk” people 
(Wintemute et al., 2019). 
 

Similarly, ERPO has been used in Maryland to disarm people threatening school-based violence 
(Wiggins, 2019). The FBI has found that an average public mass shooter will display between four and five 
concerning behaviors prior to an attack (FBI, 2018). In some cases, one of these concerning behaviors 
may be leakage which the current study has shown is linked to deadlier mass shootings.  
 

Leakage threats and policy (i.e., ERPO) are inexplicably related. For example, threats of leakage that 
are successfully identified may result in an ERPO, thereby removing the most lethal means of mass 
violence. Simply put – there are no public mass shootings when access to guns is restricted. One possible 
policy-driven solution is creating a national tip line for social workers to report concerning behaviors of 
clients that may result in an ERPO being issued. While such a tip line would require training (Hendrix et 
al., 2022), the idea is not new to the U.S., with the 988 number for suicide prevention being widely and 
regularly accessed. 

CONCLUSION 
 

If mass shootings are to be prevented, society should resist the temptation to begin drawing 
parallels between events. Mass shootings are relatively rare occurrences, and while individual risk factors 
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(e.g., age, race, gender, etc.) can be retrospectively identified, there will always be outliers. Instead of an 
individual approach to solving mass shootings, we should focus on targeted solutions to reduce population 
risk.  

 
Training programs such as those addressed above equip clinicians and others with the skills 

necessary to screen for access to firearms, and policies that reduce access are necessary for reducing mass 
shootings. There is no reason a high-risk person should have access to firearms. Importantly, however, 
there must be a balance between individual rights and public safety. As suggested above, training programs 
should focus on screening people for access and identifying safer storage options. Safe storage alone 
cannot be the only solution we offer frontline social workers and others responsible for screening and 
evaluating people at high risk.  

 
In addition to safe storage training programs, policy-level changes are also needed. In 2022 the 

Bipartisan Safer Communities Act was passed and signed into law. The legislation was the first major piece 
of firearms safety legislation passed in nearly 30 years. One of the many fiscal opportunities afforded by 
the Bipartisan Safer Communities Act was an allocation of $750 million for states to develop and enact 
extreme risk protection order legislation (Bipartisan Safer Communities Act, 2022). Likewise, we can 
conduct cross-national studies of public mass shooters to identify and learn from policies and practices 
that keep other countries safe (Lankford, 2016). 

 
Though it may seem that permanently reducing firearm availability is the answer to the problem of 

mass shootings, it is unrealistic. The U.S. is fascinated by guns and is the only country in the world where 
civilian-owned firearms outnumber the total population (Karp, 2018). Instead, focusing on temporarily 
limiting access to firearms to high-risk people is a more feasible and, thus, realistic option. Mass shootings 
cannot occur when the means to commit them are unavailable.  
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